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(54) VINYL ETHER GROUP-CONTAINING (METH)ACRYLIC ESTER MANUFACTURING METHOD 
VINYL ETHER GROUP PENDANT RADICAL POLYMER, AND CROSSLINKED BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an industrial method for manufacturing vinyl ether group- 
containing (meth)acrylic esters, capable of both radical and ionic polymerization, a radical polymer, 
and a crosslinked body. 

SOLUTION: (Meth)acrylic esters represented by formula (1) and oligoalkylene glycol monovinyl 
ethers represented by formula (2) are caused to react with each other in the presence of a tin 
compound and/ or an acetylacetonate complex. A vinyl ether group pendant radical polymer is 
obtained by radical polymerization of the monomer, and a crosslinked body by radical polymerization 
and cationic polymerization. CH2=CR1-COOR2 (1) CHR3=CH-(OCHR4CHR5)n-OH (2) In formula (1), 
R1 denotes a hydrogen atom or a methyl group and R2 denotes an organic residual. In formula (2), 
R3 denotes a hydrogen atom or an organic residue, R4 and R5 respectively and independently 
denote a hydrogen atom or an organic residue, and n denotes an integer of at least 2. 
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(3) 7*««nstirx;i/x— f-A/Stsm c*$o r^y 

[0 0 4 2] *^©^y*;P«-&i^j5l^*#*r« 
if ~ ^x-^l/g^v^V F 7y^;VI^W, tufB^ 

iks (3) -e**>*n*e^i;i/i— r-jvm^ c*ao 

[0 0 4 3] *^^^^S9^7l/fi^M»«a^* 
^ £ if- ;i/x— r;l/S^v^ % > F ^^*7l/S-&^±. 
ftliB-«5£ (3) -easti5t:x;l/x— r;l/S^# 
7^'J;l/ixxf;M8^m ^y*;^ 

^n^o ccom, soma, tttrau 

[0 0 4 4] MC9^*;Vfi-&Bli&iWfcbT«. 'ifWf 
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F:y/*— F\ i/^n^yy/^tW 

f\ ^f;i/^^D^/^^w f\ ^}yy 

— tf^tM F\ l , l -tf X ( t 

-3, 3, 5- bV ^Jlsisirws^y-l/, 1, 1 
-tfx (t-^S/;W^—^-» -~->^a^-9-v N 
l, l -ifx ( t — tf^rS-O -3, 3, 5- 

10 **^) -2-^^-;l/^^ l, l — ti 
X ( t-7*-;W*- -S/^u-\4^>\ l, l 
-tfx ( t *^FS/) ^DFf^X l, 
1-tiX (t-^/W*— rfr+SO :/*>\ 2, 2 -If 
X (4, 4-^- t -^;W^^^->->^n^-> 

^Vy^neMy^y/W Kn^- jt^+M F\ l , 
1, 3, 3-fh7^Wf;WWKn;,KW 
F\ jr^VA-f Fn/W*U"'i'h\ t-^e/;l/A^ 

20 b\ a, a' -IfX < t 

Ph°MV^X zy^^jW^^r^"^-^ b\ 2, 5-^ 
j*^;i/-2, 5 -tfx ( t s\*ty 

/^*^-rh\ 2, 5-^^;l/-2, 5-tfX (t 

**tMF\ 3, 5, 5»hy^f;i/^/^;w^ 

F\ Xf7n^;l/;V F\ X^-> 

-ym^-^r^V-^ Fn m- F^^w^-^W-f F\ 
so ^yyV;W^tW^f R ^-n-^aif^— 
l/z/ji— h N ^Vvya tf;w^— ^ 

K tfx (4- t — ^7l/$/^n^FS/;l/) 
^S/^— h N > ? -2-xh4 : yxf;l/;^^ 
S/S^*— F. z/- 2 -x h^->^->7l//^— ^+ 

S^*— Fs S/- s **2/5^*— 

-F, V (3-^^;U-3-^ F^r->y^;i/) 

is-Jfl— F. a, a' — tfX O^-r^./'f 

40 Mr*/x-b N 1, 1, 3, 3-^F^^^;l/^ 
;W^^y^tf*/x-F, i -^nKv^>;i,- 
1 - ^ f ;l/xf t^^^ tfi; 7 x^ F^ t — 
+^;W^*tS/**f*/i- Fs t 
^>^f*/x- F. t-^\^>;l//^— 
-F> t-^;I/M— F. l, l, 3, 
3 -fh7^f;W;WW^>- 2 - X^;l/^it 
/x-h, 2, 5~-v^^;l/-2, 5-lfX (2-xf 

1 -^^;l/x^;W^— ^-^> / ~ 2-x^;l/^4 1 ^ 



(8) 



#BS2 0 0 2-1551 14 



13 

yx- K t -y^W^^v-- 2 -x^yWN^y 
K t-^W+Wy^fU-b, t- 

3, 5, t-^;W^ 

-*3rz/^*yu—hs t-y^ww+wyyntr 

•fer— F N t —-f^tW^—jr^zs—m— F;HMyy 
x-K t-yf;WW^Myyx-h N tfx (t 10 
-^7W^—*4 1 ^) ^V^l"— K 2, 5 - 
;i/-2, 5-tfX (m- h/W^W*-*^) 

t-^^/W^^Myyx-f, 2, 5~zs 

y. t -y^ww^TU;^/*- tft*— K t 
-7^7ihv ^^Jis-yviw^^y-^ f\ 3, 3* , 

4 , 4 ' -fF7 ( t -^;P/^^->^7l^^x;P) 
^Z/^f~7x.JZs, 2, 3— v^^/l/— 2, 3-e/^acX 

-4-~y F^fy-2, 4-^Wl/nxF'J;k 1 20 

- [ (l-^7/"l-^«xfW &A/I*7 

^ f\ i , i * -/yex oy n^wy- i -y?^ 

#xhtj;W . 2, 2' -rVlfX (2-^^;l/^n 
xh»j;l/), 2, 2' -ry^yyfnxhy;K 
2, 2 J -7 v /ex (2, 4-^7f;Ml/nxfij 
)V) . 2, 2' (4-^ h*z/—2> A— -J 

^K/utf^T^^) ^FD^PUFv 2, 2' 
-TV~fc:X (2-~^^l/-N~^^X7l/yaif^-VT^ 
>?y) ^KD^DiJF, 2, 2* -7yi:X [N— 30 

(4~^cra^^x;l/) -2-^^;V7 P ntf^-vT^^ 
V) ] ^FP^DijF, 2, 2 y -TlAfX [N~ 

(4-tFD7xx;W -2-><^;l/yntf^->'7'^> ? 
y) ] ^Fn^nyF, 2, 2' ~7ya [2-j* 
^;b-N- (^x.x;l/^^;l/) yp tf^vT'^ yy] 5? 
tFn^uU F, 2, 2' -7 S S\£X [2-p<^;V-N 

- (2-yn^;« ^ntf^yT^^y] i/tFn^ 
DUF, 2, 2* -TytfX [N— (2-tFn^>x 

-2-^^ynWv7^> ? y) ] Fn^ 
nUF\ 2, 2* -7yYX [2- (5-;*^;!/- 2- 40 

F\ 2, 2' -TVtfx [2- (2 — 
— f;W yn^y) ytKa^DUK, 2, 2* -7V 
tTX [2- (4, 5, 6, 7~fh7t:FD-lH- 
1, 3-e^T^ffcfV-2 — f;V) yn;ry) ^hFny 
d'JFs 2, 2* -yy~trx [2- (3, 4, 5, 6- 
x FytiFnlf U ^y-2 — OV) ya/^y) $>fc. F 
nyuUF\ 2, 2' -7ya [2- (5-HFd* 
y- 3, 4, 5, 6-fh7t:FDIfiJ^y>-2 — f 
)V) ya/^y) ytFD^D'jF, 2, 2' -71/fcTX so 
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{2- [l- (2~hFn^>xf;W -2 — f^V 
Uy-2— - f;W yn/^M y^Fnynn; 2, 
2' -yy^x [2- (2-^3^/yy-2 — f;w 

yn;^y] N 2, 2' -7yex {2-^;l/-N- 

[i, i-a (tFD^y^fW - 2-tFn+y 

x^;V] r/utf^y/^ F} N 2, 2' -T^/trx {2 
N- [l, l-fc?X (t Fn^y^f ;W x 

yatf^-vr^F} , 2, 2* -rytrx [2- 

^^;I/-N- (2-tFn*yxf;l/) ya^yr^ 
F] . 2, 2' -yytfx (2-*W7ti\Z*i/7S 

F) . 2, 2* -yyex (2, 4, 4-hu^^;i/^ 

y^y) % 2, 2' ™7V^X (2-y^;I/yn^ 

y) N y^^yi^, 2' -yyex (2~^^yatf 

H .4,4* -7 S S£X (4-i/7y^y^y 
B£> s 2, 2' -yytlX [2- (tFU^f;W 

yn F U AS] SoryjKlttWM ; 

h7x/X 2-tFn4 i y-2-^f;l/-l-7xx 

;vyn;^y- l — *<2/&fl/i?*?-n/$-&— ;K 4 

- (2-fc: Fn^yxF^y) y^x;!/- (2-tFn 
^S/-2-7 p ntf;l/) ^rFx l - fc: Fn*>->^n"\ 
^y/vyxx^Fx 2-^f;i/~2-w^ i J/ 

(4-ft^f;l^7xx;l/) yn;^y- l ~ty, 2 — 
2-> ? y^;i/7 7 ^y- l - (4-€Myy 
7xx;w y?;y, 2-tFn+y~2-^f;i/-i 

- [4- (1 -;rf^/l/*£x;I/) 7xx;W ;^n/^yy;t 
y rfT^y^r F7x7 yg ; ^yyVy, ^yyV 
y y ^yi/x—^yK ^yy>fyxf;l/x-f;K ^yy 
-fy^yyatf;i/x-f;K ^yyVy^yy^/i/x- 
yyi^lo^yyV y^g ; **z/ s Sy jc y v. o ™^yyV 
A*Jfc#Bfc><^k 4-7xxMyyyx/y N 4- 
^yvV;i/-4' -^^v-^yjcxyi/^yr-f F\ 
3, 3' , 4, 4' —rF9 (t-y?yw^- 
^;l/#x;W ^yy^xyy, 2, 4, 6-FUy^ 
^yy7x/y s 4~^yyV;v-N, N-v^^/i/- 

N~ [2- (1 -^V-2-y > a^x;l/^4 1 5y) x^- 

;W ^y^y^^t^x7Ayn^F\ (4-^yyv 
My^W hy^f;V7y^WD'j FS^y 
y7x/yi ; 2—fyy p atf;i/^^-^-9->'hy. 4- 
>fyya^;W^yFy 2, 4 -^x^;i^;fr^ 
fyFy 2, 4-y^nnwwyFy, i-yn 
n~4-ya^->^^itvh>. 2- (3-i>V^ 
;l/73/-2-fcFn^» -3, 4-y7f;V-9H 
~f*wyFy~9-ty^yynij f^o^^^ 
yFy«;fW?»Wo 

[0 0 4 5] 2in60fl» % etJfSL/^9'y*;l/fi'frBBSe 

6n«* *D»*b^9^*;l/«*HSfeWfcbT, l, 
l-t?X ( t — M^W*— ifr^) -3, 3, 5 — F 
U^f/Vy^PA^y i, i - if x ( t -^s^$/;l/ 

;^t+y) -y^n^wx i, i-ex (t-y 
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^WV-^S/) -3, 3, 5-hU^f;V^n^ 
u-^ l, l-trx ( t-y^;WV-;j-^>) -2-X 
^;l/->^a^\^v, l, l-ex (t-^;WW 
^>0 -s/^n^^v. l, i-ex (t-X^;V^ 
— tf^-f) ^nFf^X l, l-t:X (t-X^;l/ 

y^—^^r-» :/i*>\ 2, 2-tfX (4, 4-S/- t - 

7&?Wlr-tt$/^&u^*/M 7v;*z/^ l, l, 
3, 3-f h7^f;V7f ;WW Fp;^^ F, 
^ >vW Fn/WW^ h\ t -a^5/;Va^ Kd 
'*-**1MF\ t -^)W\-f KnA— ;j-*l?vf F\ 10 
i/»t-^;WWW^\ 3, 5, 
;F^^X^;WV-^+m h\ ^a-f;WV- 
-Y H\ Xr7nY;W^tWF, X^Vii^-^ 
F\ m- bJl/X'TA/rt— **"9->f F\ ^^W;V 
ttV'f b\ ex (4 - t -~^;l/->^n^s^-> 

/^-^->> ? ^7-#^— a, a* -ex 

x#y^/^-#3^>) ^yynw^x y^ 

^^t^^tf^yx-F, l, 1, 3, 3— -r-h 
5^f;W;W^^**f*yx- F> l -fyy 
n^wi/~ l -^f;Hf;W^^^*tf^yx 20 
-Fs t —^^vvW^t^^^^T^X x— K t — 
7f;W^^^^tf^/x- K t — ^x^ 1 
tf^tl/tU— F> t -X^/l/^— F, 

1, 1, 3, 3~f h7^f;V7f;WW4 : > / -2- 
l^WI 1 *;!- Fs 2, S--J^)V-2 t 5- If 
X C2-x^;WN*-9-y-f **^) "v**^ 1 
—>^n^^ 1 -^<^-;l/3i^;W^^S/-2- 
X^l/'X^tJ-y 31— K t — 'v^vvW^- ^"4 1 > / — 2 — 
xfMW/x- K t -y^yw^-^-y- 2 -x 
f;K^/x-h, t-^>;W^^>^V7D 30 

e^y*-^*— f, t-y^;w^^>^yy^ 

l"— F> t -y^yW^— K t-r/^/w* 
— #4^y-3, 5, S-FU^^l/^t^/x— F. t 
-y^;WV-^:y^y F. t -^;W^—*4=-5/ 
^V^n^l/ty*- F. t-^;W^— 
- 2 -x^Wn+^I/^-*^ F> t 
—***s7*ZT—b^ t-ff-JW^—ttiz-m-bfl/ 

-fMy N /x- F> t — 7f;W^i*^^yyx- 
K ex (t-yfywv-^-y) -fV7^l/-K 

2, 5-v ? ^^ L ;l/-2, 5-^7 (m-FM;W^ 40 

^-y->\ t -'vjps/jw*— **mv s /x- 
K 2, 5-^x^-2, 5 -ex (^yyV;w^ 

#3^) 2-7xx;l/7^- 4 -X b4^>- 

2, 4~^yf;l//^n^FU;K 1, l* -7VlfX 

(^nA^y-l-^MxFUW s 2, 2' - 
r N /ex (2-^f;l/7fnxFU;W , 2, 2* -7 
yex-YV:/?-nxi FU;K 2, 2' ~7V^X (2, 
4~-^f;l/^L/axF 1 J;b) , 2, 2' -7 S /HX 

(4-Xh^^-2, 4--yx^;WSUn~ by;i/) N 
2, 2' -ryex (2-yWnWy7^> ? y) 50 
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ytKP^nuK, 2, 2* -ryex (2-y^yb- 

N-7xx;^n^y7^> ? y) ytKnJrnUK, 
2, 2' -rytTX [N- (4-HFn7xx;W -2 

»^f;V7nety75> ? y) ] ytHo^nyK, 

2, 2' -7 N /ex [N— (2-t:Fn*yxf;V) - 
2-^f;vynWy7^y N y) ] s^tKn^nU F\ 
2, 2' -T^ex [2- (5~X^;V-2--Y^V 

yy-2-^W yp/^y) -yfc:FnynyF> 2, 

2 * -7>/ifX {2- [1- (2-t:FP^yxf;V) 

-2--f ya^y) ^Fp^ 

nUFs 2, 2' -TVtfX [2- (2-f?^V 1 J > 
-2— f;W yp^y] . 2, 2' [2-X 
^;l/-N- (2-fcF*n*$/x?-;lO y^e^y^ 
K] s 2, 2' -7V^X (2, 4, 4-FU^fM 

y^y) N 2, 2' -rryex (2™^f;i/yn^ 
. 2, 2' -7V^X (2-ywnt° 

[0 0 4 6] ^c$8F^bi^> ? ^;Vfi-&IHJt&Sl^bT. 

1, i-ex ( t -y^yw^^^y) ~2~>c^-;l/$/ 
^P^UX 1, 1, 3, 3-rF7yf;V7f;l/A 
^ Fd;^*W F\ y X V/W FP^-tW^f 
F\ t -^^y;WW Fn^- **-y*>f F N t --f^As 

F\ 7^a^f;W^ W F\ m- F;l/*>f;l//^* 
*-y->f F\ ^y W;w^tw^ F\ t-y^-zUK- 

Fs 1, 1, 3, 3— rb^**)]/?* 
;W«— tf+S'— 2-x^;l/^*1^yx— F, 1—yyn 
^v^y^— 1 — Xfyi'X^w^— jj-^s/— 2 — x?;i^\ 

^t)Vx- F. t —^\^i/)W^—^r^r^— 2 — x^ywx 
W/x-F, t -^;W^-^^-2-x.^;l/^4 : - 

yx— k t -yf/w^t^^yyx- k t — "\ 

^y/W^t^y^yVx- K 2 -7x-;l/7 s 7- 4 
-X h4^>-2, 4-^f;W^pxFiJ;K 1, 
l ' -77HX 0>y n^v^y- 1 -^j;l/^xi f V 
)V) N 2, 2' -7VTX (2-yWfPxFU 
;W . 2, 2* -77 tt ex^V7^Px Fy;K 2, 

2' -ryex (2, 4-^f;i/^i/Dxhi;;w . 

2, 2' -7^X (4-^F+y-2, 4-v ? X3 L ;l' 

Mi/nxFy;w .2,2* -ryex (2, 4, 4- 
Fyyf;My^y) , 2, 2' -ryex (2-><^ 
;l/ynKy) s s^><^;V2, 2' -7 N /ifX (2-j?<^ 

^mi*ftWtt. #att)> »*^tt2«w±*affl3B*-& 

[0 0 4 7] ±C9y*;l/M-&BBS6«rj«D»fti*tt, ffl^ 
^-iSS (3) t»?ti§ex;l/x-f;«tt 

^) r^y^i«xx7 t ;i«43«ka r 9^5S7;i/ft«'&RrsBa 

x;l/S^* (X^) 7^'J;«xxf;Vgl5j;tf7^ 
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lil%£(±»^L<s 0. 0 0 511%KJ:Mf) 
§fi:L<s 0. 0 1Ii%«±^^^fl< N 0. 

o 5 mm%yL±t>mim ^ 25 »«%«Ttf 

b<. 2 0fi»%JMT^J:t)»Sb<s 1 511%«T 

&s T^y/l/Kjrf^k 7*U>WRx 10 

T^y;«^;K T^yjl/g* 
2-x^/W\4 1 >'7k 7&Vti/tk*/&xi*v**/ 

2- (7^rh7^b^>) x*7k (^^r) y&yjvm 

ntf;K C*$r) 7^y;I/i4-tFD^S/7f;K ;* 20 
^71/ (a-tlFn^^^^/W 7?'J1/- k x^/l/ 
(o-i:FD^>>tf;W ^y^j^ ^P7^F 

0* y ;Pixxr;i/g ; 7^ y /v 

^n^hyffi t**) r^yu— k c**) r 

^yrt'ffiX/kfcx^k 2™ (>*£0 7^Vd^;^ 

tBffctfx y rVl^Dtf — yWfrftttJK ; tfx/V h y *n;I/ 
tix/Phyx h*i/ih^» 

Crt*) 7^UMFU7MPXf;K 

7^V;HxXr;l'i; C*iO T^y^T^F, N, 40 
N-^f;V7^/^ne;l/ (*$0 T^UJkr? k 

N' -^f;V7^/xf;K N-^^;l/-N- tfx 
M^A7^F\ N-ifx;l/tfy N — tfx;W = 

i*V— ;k N-tol/ifny FX N-7xx;l.Yl/>f 
^ Fx N~~iy^u^\^iy^U^^}^\ 2 — fV^n^ 
x/V- 2 -^ityy >^^^M^^S^tt¥«#: 
|;xfl/y^ij3-;l/i; C**) 7^UI^-K 5>x 
fpy^ijn-;^ T^y k— k MJxfl/ 50 
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yxr-;i/s> o**) 7-^yk-k 1, 

w« 7^yi/-F s i, 6 -^-y-v^— 
O*i0 T^y w -K ^yyntf k>^y 3— ;p 
^ (^) T^yi^- k ^v^xyxy h— ;vhy 

0**) r^y;l/S^y^;K 7^y;l/»a 
-^^V^y fy>>VK 3, 4-x^4 1 i/S/^n^\^->;l/ 

*Bf#g; 2- 7 7 ^a-f;l/^^>x^;WV-> 
7*-k C*$0 7^n^;HV>'7^h, m — f 

#o^y$/T^-hS^fi^tt**#:«; 4- o 
7^ya^;l/^>-2, 2, 6, e-'rb^^^ 

71/tf^ys/x 1™ o<$o 7*y a^7i/-4~->ry 

-4- 7^i;a^;l/7^/-2, 2, 6, 6- 

t- F ^;l/tf ^y ^ v^FOSR^j|^SttS-&ffi*«f* 

[0049] Sfc. ^ ^^;i/*M^«J^M^I4f 

Ofigffl«. IP^—»^ (3) 7?^tlStT^i;l/X— 

(*$o T^y^xx^vs^osu^, #tc 

^MfBifx^x— T^&^m 7»y;«xxf 
1-10011%, «fcD»*L<ti. 3—10 

011% ?5(C^L<^ 1 0~ 1 O OWM%(Om 

[0050] &rc$gmicfrfrz>m'&{k<D i mi±, nm 
-ifes (4) T*&t£tizm&xffis&zf9&*A'm&m 
9&imate*rrzK¥mfr?m 1 , 000-20, 00 

o, o 0 o<otfx;i/x— f;i/I^y^yh7^;l/l^ 

[0051] HUB— IRA (4) 7?*StiS«Bi*ffiK:fe 
S^^DR 1 s R 3 n R 4 *><J;tfR 5 7?«?n8B 

[0 0 5 2] *^WIc^^5 If x;l/X-r;I/I^y^> 
h^^*;l/»*f*:*«lric-r»BWB— J»SC (4) 7*2ti 

MIHVf x;i/x— ^;bS^v^> h ^^;l/S-& 
^^fcluS-jfta (4) tf*to*ti««Bi#ffi*. 1- 
10 011% *DSSFSb<tt2— 1 0 011%, 

L < « 3 ~ 1 0 0 11%, # b < it 5 — 1 
0 011% OfiJ^T^ LT^Ci 38«ftrtt±ff S L 
^\ MfE— fiSS (4) -eastLS«}fi#ffl!J(^04(»it¥ 

[0053] we— mA (4) -est)^n^«Mfi^ 



(11) 
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SI, 0 0 0«±fiW£L<. 2, 0 0 0tt±tf«fcDjf 
£b<, 3, 0 0 0tt±*Mfte*FSb<. 2 0, 0 0 

o, ooottTWib<, io, ooo, oooht 

^0!f$L<> 5, 0 0 0, OOOOTW^b 

[0054] wffi-URs (4) -e*«?an*«Bt#tt* 

tf. «ttK^ ftffc*^ HI^ »R«^fc:<fc!> 
[0 0 5 5] MIB 

— uas; (5) 7?*sns«^¥ffife<feo c 9^*^«'&iw 

iftflRl****^ S«PFJt#?M 1 , 000-20, 00 

o, o o 0O7^;v-*ftyl^«»^ o 

[0 0 5 6] huIH— fflG& (5) 7?«^n5«BS#ffitfe 

i^t, a*©R 1 s r 3 s r 4 fecfctf r 5 t^nsf 
[00 57] *5TOJc^saB«i**«teR-r*MiB--)H 

S (5) ^a*ns^¥ffi**tf9^*;l/«-&BB»3W 

a\ Hufe^f**tcMfa-«^ (5) -e*toans«Bi 

MfEKcHWfc 1-10 011% £ DftF£ b 
<fcl:2~l 0 011%. S&JcS?*b<«3— 1 001 
S%. ^cJ8FSb<&±5— 1 0 0l«%©||^fL 

[0 0 5 8] ME— IRS (5) -e*«ns«Bi#fflKW 

<oi»*ffifcbm toe bfe^e^* 30 

-So 

[0059] ±e*^*v«fi^nrtB*fi'&eft:'&«fc 

^7l/£x;i/x— tVK xf;Vif^;Vx-f;K ^ntf 
jI/lfxA/x— r;K ^Wlf^x- v^K 2— x<^;l/ 
s\3{-z/j\/\£ x;l/x-- 7";K n — y x;l/l£x;l/x— -r;K 
S/^n^N^^^tTx^x— -r;K ^ h^^x^/l/tf x;l/ 
x— r;K xh+^xf^e^l/x-f^K ^ h^fyx 40 
h^->x^-;Vtfx;l/X— xh^xh^^xf/l/ 
ex;Vx-f;K ;>< h^>*yxfUy^Va- ;Vlfx 
;l/x-r;I/ s 2 - ti Fn^r->x^;l/trx;l/x— r*;K 4 
-t:Ka^^7f-;l/ex;l/X-f;K S/xfl/y^U n 
— ;l/^67 vf x;l/x— # y x^ Uy^U 
t£x;l/X— t-;K ^n;l/x^;l/tT x;l/x— r;l/^F<D¥'S 
|gtfx;l/X— ; Xfl/X a-^^;VX^U>, 
ex;H;l/XX l»7y^ Pt^^x;K r/ntf^V 
»ex;K ^mS^trx;l/Ho#Wfgt:x;Hk^« I 
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;K ^;1/^U $/5/>x— r;K 2-x^-;l/*v£5//l/£J r 
i; >/S/;]/x-f;K ^5ry;l/^y^;l/x— r;K >^ 
D^^;l/^y^^l/XT- -r;K ^ h^x^;i/^y s/ 
^71/X— 7^;K xb+i/x^l/^y S/^Vx— 5^;K >< 
b^>xh^>xf;^y^ v^l/X— tvK xF^>x 
h^^x^-71/^y fy^Vl/X— r;K ^ h^yxfU 

3 - ^ f 3 - 1 Fp*^>^ ? 
>\ 3-x^-;l/-3-t: Fn^^f;W^^X 3 
-^^iz-s-y^y^v-^^-^^^^v. 3-x^ 
;V-3-7xy*^fW^?X 3-^^-;!/- 3 
- (2-x^;l/^->a^->^^;W 3- 
x^-;l/- 3- (2 -x^l/^^n^^^tO 

xi — tf x;l/x— r-;K S/xfl/y^y n— ;l/^/tfx 
;!/x-r;K #U x^lxv^y xi— ;]/>?tfx;l/x— <r 
;K tf UV^y n-;l/^^x;Vx-f;K ^ i/> 
^ y n-;V^ex;l/x-r;K ;l/^l£x 
;l/X-x;l/#tO^Wtfetfx;l/x— yvbS ; $>fc!x/W*v 
^fv^^tgex;Ht^« ; xfl/y^yn-;^ 
yy v-^Vbx— r^K S^x^UV^y rn— )Vzsl?V fz? 
;Vx-f;K t°yxfl/y^y ;l/>^y ^e/;l/x- 
tvK ^niflxV^U ;l/>^y ^^;Vx- rvK ^ 
^^tgx^Mb^S; V [i (3~** 
•fe^x;!/) ] p<^;l/x— -r;K 5* [1-x^/V (3-# 
3r-fe*x;l/) ] ^^;l/X— t-;K 1, 4~tiX { [ (3 
-^^;l/~3~^^^x;V) ><h^iy] *^;M ^> 
if>\ l, 4-tfX { [ (3-x^;l/-3-^^r^x 
;>< h4^>] ;*^;W ^y^y^ tfx {4- [ (3- 

^^;l/-3-**-fe*x;W ^ h^->] ^^;W ^Z/-J 
;l/x— r;K tfX {4- [ (3-x^;l/-3-^-fe^ 
x;l/) p< ^^-;W ^v^x— r/V^tD^ftg 

l«Sx-f;Vft^;IW6W, ^in^o^ 

2 «RK±*«ffl LT«^8 c £ fc If «*. 

[0060] tufa— aas (5) -e**j^ns«Bi*ffi:fe 
z/m&mttfrDm&&&. wwmft^m i , oooki 

^»Sb<. 2, 0 0 0J^±3b^<tt)jifSL<. 3, 00 
0«±*Wc{eFSL<x 2 0, 0 0 0, OOOJXTfcW 

^b<, io, ooo, oooHTO<J;D}ff$L<, 
5, ooo, o o OJMTWWk:»Sb^o 
[00 6 1] ME— ft^ (5) 7f«toati*«Bft*ffi* 
d; 9 s^* ^-ftBIMffl****^ * 9 * 
v«^Bffif*OiS!ift&iet±. (1) MfB-^S (4) T? 

s tfx;vx-f;VI^y?y h 7>>^;i/l'&M7> ? ^ 
^^^^^vS^TM^r^75rS; (2) HfcK (3) 
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j; tf / s ft « * Ritg& s^ttft^ t 

9^**«^<WJ*ffllr^ft9^*>l«*fc*^*>« 

-frMttMSfflt^ftA^^va^nWPfciEc LTSBtiT 
&7ji£; (3) (3) T?«snse.=.ji/x— tVP 

ffli^ft*^*vM^c:<fcD«#»»»BiLft». 

ft «^^*7i/«a^Br«a«-&ttft-&%t ^ 
[0 0 6 2] ±EO*f *>l^B6jBi LTtt^ »lc 

*y^f^ ty^rv*. ^y^hwa * 

^n#U ; **>X7l/#>' 

ft* 1 **. *ffc**Jfc *ftr*^— Sr2»K r^fiffcx 
x; raffiffcxX^<D;i/-f x» ; X7i/*^»SfecfcrfT7i/ 

gL pm. z s M~5$^se^^^ h ; jWxk 

&\ Sft®-XX Sfk^xX iiffcfg-XX. *{fc 
rxX fh7Xf;VXX fh7?f;VXX hUx 
x^/Vt^xi^i^) 

s;x^;1/x-t;K N, N-y^f;V*W5 F. 
N, N-^f4/7-fef75K % N-^f;I/tfny F 

yylhy^fM yy»hyxf;i/S) £<o§g 
f*;ynbyi (W*». ADy/^;i/#yii, X;U 

»Xxxf;Vi, yyit/xxf;v 
Ms yyi^xxf;* #yyy»xxfm 
i^/xxrm *^S^xXf;!/if) £r*fiS (M 

>\ fyxf;l/7^X tfVv^Vs tf^US^ 7xy 

$>x*y-7i/75v N F yx^/^7 = 
T^I/T^v^f) &c£D^fflbftfci§* ; hU7x 

-;l/X;l/^x>)^1t7Mn^X7x- K F U ? 
x x;l/X;l/fc')^4 : 1f7WD7yf^- h?£<D 
7y-;l/X;l/7tx^i,g; ^7xx;l/3-Fx»)^ 
W7Mn7ym-hs ^Vxx^a-Kx^i, 
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[0 0 6 3] 

[0 0 6 4] ^SffiMi C??Vfttit2- (t£xp^> 
xf^» x^;l/ (JfitT. TVEEAJ fcflpJO ©1 
to iff) 

7^yfcj;®g;y'jy^7^ymf#fc 3 L 5 

^P77X3iC N 2- (^XD^7Xh^^» X#y~- 

(A#5Mft¥«S#*t») 7 9 3 g, 7*y;«x 

f;H 5 0 2 gs 7xyf7> ? 73 0 0mg, 
XX^^-f F 1 o g «inLfco ffi^W$*5<fctf3S» 
V^*fr^&jtfS^ 1 3 0°CO^;W^Xtco^ 

#ia*M»bfto 

[ooes] *fr?-zsBvmmwmmM^&*)mm? 

20 s T * V ;l/Hx^;P - x ^ y -;l/ftilMtf F } :? ^7 * U 
;«xf;v«st§II^)7^ y;«xxf^*itft 

BSWEJSfcff^fto 
[0 0 6 6] GC-1 7 0 0i^DTh^77^f- 
( (ft) *»Hfmf»;WT TGCj fc^Dfi 

[0 0 6 7] *«M2 

y7f;VXX*W F^tfX (^^^l/XXT'-fe^— 
30 b) *4*M F 1 0 g fc Lft«flfcJ\ stBWffl 1 £|IU«0 

[0 0 6 8] GCte*5»*fbftlS*x B»fct^7^ 
y;«2- (lfxn^e/xh^^) x^;l/<DiK3Sfc* 9 1 
^^%T^ofto 

[0 0 6 9] 

S>7f;l/XXt*^^ F^^Vf^XX^^^rf-F 1 
o g fcbftJKtttt, ftttMl fcWHlomffftffofto 

[0 0 7 0] GCICJ;0*ttrLftl8*. swt-rsir* 
U;l/»2- (ifxa^^xF^S/) x^-;l/OiR^« 9 o 
40 • ; e;i/%-e$)^fto 

[0 07 1 ] se»M4 

- M o g l i: W»o»ft»ff o 

fto 

[0 0 7 2] GCfc:*9#WLft*S*. EmtT&7i? 
y;I/*2- (tfxa^^xF^-» x^-;l/OiR*JJ: 9 8 
^e;I/%Tfeofto 

C0 0 7 33*»«5 C^^^U;l4K2- (Ifxa^ 
^xh^» x^;l/ (BtTx TVEEMj <DM 

50 Jt) 
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7&V )Vm^^^ iV&i* LfcfiWtt. 

[oo7 4] GCte*D»«fb?t*s*, aw^-rs;** 

4^e;l/% v e2Dofc 0 

[0 0 7 5] *»J6 

h) tf^-f F 1 0 g k Lftttfttt. »J6 £|pffitO 
[0 0 7 6] GCfc*0#lfrL;fc*Sfk BftJfc-TSj** 

[0 0 7 7] *SM»7 

[0 0 7 8] GC£j;D»«flft«aN BW£*rS;*£ 
^y;l/S2- n^>xh^» x^;i/<Di&^te 9 
1 ^;I/%t?feo/c 0 
[0 0 7 9] *SSffl8 

fee 

[0080] g ctc<fco#WLfc*s»> afters** 

9 j e;l/%*e^o/c 0 

[008 1] «M9 (— «5£ (4) WSnWtt 

mnmm, ssth «*siis«. ^sw*$ 

»Xf ^lW^P77X3t V E E A 5 . Og, 
2, 2' -~Tytfx-rv^ncihU;l/ OCF r A I B 
NJ £P9MfO 25. Omgs ^y5 0g%ftR 

[0 0 8 2] »^^v^v»Wffi~FB*U ^ti*^ 
oomi *ffl^Tlli*IR^SCfcfe:«tl)SKBL/ 

[0 0 8 3] J^±0<fc«5^bTt#^H^O^T, ^ 

m*x^f;v (i r) *wj&r»cfcte*t>*«ora 

(4) fc*5^T\ R l . R 3 s R 4 33<fctfR 5 ftVKfSM 
cfc*BBBLfto fi^#^#^»iKx^ (I R) 
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^0 1 ic^^o 
[0 0 8 4] H L C- 8 0 2 OS^Wn-^X- 

PCj tnf-K) fe:J;DSKbfc«^M>R¥^»?« 
O^UX^UyglW) li2 7 8 00t^fco 
[0 0 8 5] mitm 0 (HRsC (4) T«Stl*# 

VEEA^rVEEMS. 0 g fc bft6Wt±*»M 9 fc K 

10 ofco 

[0 0 8 6] a±©*5tebT»ft»«fcO^T, 
KiRX^ h;b (ir) «WS*r*Cfc*cJ;D«ft«*DH 

(4) tC*5^T. R 1 *^f;l/St^D^ R 3 , R 4 43 
J; tf R 5 WTkWH^T?* t) . n ^ 2 ^iift^f 
3-5*^7**5 Cfc*««L;fco S^f*<0*W?RiKX 
^ h;l/ (IR) ^B2^to 

[0 0 8 7]^, G PCJC<fct)S!l€b?£:«^f*Oft¥ 
(*'jXfl/y»S) «291 OOt^/co 

20 [008 8] mmmi i <— »« (4) «?ns# 

iAf *«W»ftEK>a77X3fc V E E A 5. Og, 
r^U;l/»^^2. 5g. AIBN25. Omg, ^ 
>*V5 0g».fta*. g^8H$L&*>t6. 

[0 0 8 9] ^0^:x«V*«EFFBSU ^Jv&'n 
*^V5 0 0ml *ffl^Tllttl^«Cfcfe:J:t)fWSL/ 
30 fc 0 B-&»<0*l»iRa(8a: 9 4 ^e;V%T^ofc 0 

[0090] JM±©±5fcLT»fcWMfco^T % 
SftiKx*^ Wl/ (IR) ^JW^aeifcUiJcDflfcK^I^- 

(4) Ic^^T. R 1 . R 3 s R 4 &£tfR 5 fcVJciSfJBS 

^tmbd. ntf 2T*s«fit*ta:*# , rs«'&#:-e«s 

cfcWBBl/fco «^*o*j*BaRX^b;l/ (I R) 

[009 1] £fc. GPCiCcfcDiKUcl^W 
WUXfl/Vig) tt2 8 7 0 0T*ofc 
40 [009 2] 
[*1] 
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[0093]«B)12-16 (-IR5S (4) 40 

i tH«oaM^*iiDigbTsais«ii 2~i 6om^ 

8yKx^h;i/ (I R) ctk:<fcD«Ht<Dra 

(4) kl^T, R 1 N R 3 v R 4 £>£D*R 5 #7fCjRJH 



R) *H4— H8fe:*ti^*x^t-o 
[009 5] Sfc % GPCfccfcDJIBebfta'&flcORT 

incite 
[0 0 9 6] mtffli 7 c— iks (4) 

VE E A^VE EM5. 0 g t l^KWiMi 1 1 

[0 0 9 7] H±©«fc 5 1 LTf ft*ffcO^T^ 
KUXX^Ml/ (IR) ^jBIS-rScTfcfcicfctJtoKoil 
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J&fcfroftio *OfS^ #6*ifcfi-frtt«. MIB— IKS 
(4) kifet^T. R 1 ^f;l/lWDs R 3 . R 4 £> 
<fctfR 5 ^TkWR^TftD. ntf2Tf*8«B*ffi*# 

^ (I R) 
[0 0 9 8] left, G PCfccfcDiB'MbfcS^OSc^ 

142 84 0 0T?*ofto 

Co o 9 9] mmmi 8-2 2 c— nsc (4) -nm* 
ffiffl l ft 9 ^ * ;i^«^or«*a-&tt<t-&« fc ^ s>* ^ 10 

7 fcR^»ff«iDigbTS*B!»«l 8 — 2 2<D±»£r 

[0 10 0] W±<D<fc5kibT#ftftKfc:ov^T^ 
W&X^h/l/ (I R) *Mffi?-SCfcfcJ;»)4Ml©H 

(4) UiSo^Ts R 1 R 3 . R 4 
<fctf R 5 ^Tk^M^^e* n & 2 T*S^g#ffi*W 

IRX^* ( I R) §010-014 kl^n^tlSR 20 

[0101] G PCteJ;DMffibfc»&#©* s F 
[0 1 0 2l»W«2 3 (5) T«sns* 

iAIW^fc0OP77X3tcVE E A 5. Og, 
AIBN25. Omg^ Ay^VS 0 g^rfijA^ 1^ 

[0103] mm^fommttov^mi,, =yvit&v 

T>Vm#3 5 . 5 m g*»ftlU S^J* 

[0104] *jsto^v*r^*«BET«su aa*rs 

[0 10 5] JM±<D«fc5l*:bT#ft:»KJcot^ #^ 
KiKX^ Wi/ (I R) *W^*rseii:^J;¥5%KOlRl 

g^rfTofto ^osiiis #&nfc5B«fW±> tuta— Has 40 

(5) Ic&^X, R J s R 3 n R 4 £>£tfR 5 

tt&vmisito mmw<o^yk$L^z bfr (i r) 
[0106] mumz 4 c-iaac (5) T*an*# 

VEEA^VEEMS. 0 g fc LftfiWttSSWM 2 3 t 
RWOlM^*ffofto aBB#o»«iR*fr± l 0 o^;l/% 

[0107] ^J;MaTf/ci®^^T, #n 50 
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©iRX'^Wi' (IR) ftWfi-rszitte^OWKOH 

(5) ki^T. R 1 ^)^f;I/STfe^ R 3 , R 4 3o 
£ tf R 5 **7kiR]K : Ft*<6 t> . n W 2 Tr£ £«3g#{u£r # 

^ hJV ( I R) 1 6 tc^^To 
[0 10 8] «WM2 5 (HRS (5) t*«n«* 

iAf W#fc0^P77Xn[c V E E A 5. 0 g. 

5 g, AIBN25. Omg, H 
y^\t^^J^)^^-~ c r)^W3 5. 5mg. ^> 

[0109] iSlo^y^KffiTfSU SaHWS 

[0 110] i^±OJ;^^LT#ft®M^^V^T, ^ 
SRiKX^WP (IR) 3S&Wffi-r*£tfc:«feO*!K©H 

^^tforco wsnftaewftttx we— «ss 

(5) &C*5^T, R 1 . R 3 , R 4 *5<ktf R 5 *Mc»K 
nk&m&hlto 9m»(0^mi^irb)V (I R) 

&m i 7 ^^-r 0 

[0111] 
[S?2] 
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[0 112] *fiSM2 6-3 2 (—IKS (5) T'iS£ 

2 6-3 2o««»*#fto #en^ag«f*o«ii«:* 



ftWu^WKX*** (I R) fcSJj&r&cfcfcij; 

DMta— sas (5) T?a*n*#ft#Bfi*#-ra3an* 

(IR) Wl8~i2 4l^tlft^to 
[0 113] &4o. ^S6M2 6 — 2 87»#6nfcSB«#: 
&s fuf2— IRS (5) fcl*5^T. R 1 N R3 N R4 
tf R 5 ffiH&fB=FV*> ^ n # 2 1?* S«BS*ffi» 
SJE«»Tf*D % *l«2 9- 3 2T?»&ftfcaH*# 
«\ tW3— (5) Jcfcir^Tx R 1 

R 3 , R 4 *5j:tfR 5 WMfT^t), n^2T 

[0 114] 

* 7l/fi-&f**5 £ tf 5B«f*:M# ^> ft £ 0 
[0 1 ] »KM9 7?#6nfe^^J5!^O^KlR 

[02] ssswii o^&nfcSJtSffl«fltoo*^K 

[S3] SHftftll 1 Tfl»6nftEB^«^jS^!R 
[0 4 ] ^fiBftl l 2 T#&ftfcEJfi^»0*tt« 



[05] mm I 3^5tlftRJfiS*»<!DjS^R 

[06] 4^6tLfeSJiS^IEW©»^K 

[0 7] 1 5 Tif 6 nftS«a««K)#»!R 

[08] ^fififfll 6 7f»6nfegJtS^«©lS^!R 

[09] ^ssm i 7 r#snftjEjs^wo*^eR 

[010] i 8 t*n e> nftfi«?fe«*o jSWR 

[011] mmm 1 9 -ef#&n^sis^^^eR 

[012] ^ss^ij 2 o ^»snftEjts^«oii«n» 

[013] 9$MM2 1 7?»SnfcS/S^Kfl»o*^!ft 

[014] §»#[)2 2 »&nfeKJ6^»0*^»iR 
X^^ h 5 o 

[015] ^MM 2 3 Tf# ^> nfejECffi^Oft^R 

[016] mmm 2 4 -em e> ftfcsj&t**o jS^r 



(17) 



#BH 2002-1551 14 



31 



32 



[017] Jfettffl 2 5 T#6n«:SJ5S^RW<0*i^BR 

[ii8] mmm 2 e -efsnftsssfiBftoi^R 
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[020] mstm 2 s T»snfeKis*j«i»o^» 
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